method, we generated multiple homozygous lines, and we did not detect any difference between individuals in terms of normal seed rate or visible phenotype. The adult dme-2/dme-2 plants are morphologically indistinguishable from wild-type Col-gl plants but produce ~0.1% viable mature seeds. These dme-2/dme-2 plants are not due to genetic mutation or heritable aberrant epigenetic effects that escape the requirement of DME activity during gametogenesis because their subsequent progeny are phenotypically normal and produces same level (~0.1%) of normal seeds. For complementation assays in dme-2/dme-2 homozygous plants, seeds were harvested from dipped T 0 plants. Transgenic plants were identified by germinating normal T 1 seeds on MS plates containing hygromycin. T1 plants carrying a single locus of complementing transgene in dme-2/dme-2 transgenic plants produced siliques with 50% seed abortion rate. By contrast, when transforming dme-2/dme-2 plants, a non-complementing transgene does not produce any transgenic plant.
Whole-Genome Bisulfite Sequencing and DNA Methylome Analysis.
Genomic DNA were isolated from hand dissected, 5-6 DAP dme-2 endosperm that has been complemented by nDME CTD (dme-2/dme-2;nDME CTD /nDME CTD ). Whole genome bisulfite sequencing libraries were constructed as described before with modifications (2, 3) . Approximately 20-50 ng of purified genomic DNA was spiked with 0.5ng of unmethylated cl857 Sam7 Lambda DNA (Promega, Madison, WI) and sheared to about 300bp using Covaris M220 (Covaris Inc., Woburn, Massachusetts) under the following settings: target BP, 300; peak incident power, 75 W; duty factor, 10%; cycles per burst, 200; treatment time, 90 second; sample volume 50µl. The sheared DNA was cleaned up and recovered by 1.2x AMPure XP beads then followed by end repaired and A-tailing (NEBNext Ultra II DNA Library Prep Kit for Illumina, NEB) before ligated to the NEBNext methylated multiplex adaptors (NEBNext Multiplex Oligos for Illumina, NEB) according to the manufacturer's instructions. Adaptor-ligated DNA was cleaned up with 1x AMPure XP beads. The purified adaptor-ligated DNA was spiked with 50ng of unmethylated cl857 Sam7 Lambda DNA and subjected to one round of sodium bisulfite conversion using the EZ DNA Methylation-Lightning Kit (Zymo Research Corporation, Irvine, CA) as outlined in the manufacturer's instruction with 80 min of conversion time. Half of the bisulfite-converted DNA molecules was PCR amplified with the following condition: 2.5 U of ExTaq DNA polymerase (Takara), 5 ul of 10 x Extaq reaction buffer, 25 µM dNTPs, 1 ul of universal and index primers (10 uM) in 50 uL reaction. The thermocyling condition was as follows: 95 °C for 2 min and then 10 cycles each of 95 °C for 30 s, 65 °C for 30 s, and 72 °C for 60 s. The enriched libraries were purified twice with 0.8x (v/v) AMPure XP beads to remove adaptor dimers. High throughput sequencing was performed by Novogene Corporation (USA). Sequencing reads from three individual transgenic lines were used in the analysis (Table S9) . We used the combined reads from the three independent lines for subsequent analyses since they were highly concordant, with Pearson correlation coefficients between combined independent lines, ranging between 0.92 and 0.94 (Table S4 , see also whole genome average methylation plot analysis (Fig. S5)) , and so that all comparisons were confined to the same cutoff criteria and comparable sequencing depth coverage.
Sequenced reads were mapped to the TAIR10 reference genomes and DNA methylation analyses were performed as previously described (2) . Fractional CG methylation in 50-bp windows across the genome was compared between dme-2, wild-type (GSE38935), and nDME CTD -complemented endosperm. Windows with a fractional CG methylation difference of at least 0.3 in the endosperm comparison (Fisher's exact test p-value < 0.001) were merged to generate larger differentially methylated regions (DMRs) if they occurred within 300 bp. DMRs were retained for further analysis if the fractional CG methylation across the merged DMR was 0.3 greater in dme endosperm than in wild-type or in nDME CTD -complemented endosperm (Fisher's exact test p-value < 10 -10 ), and if the DMR is at least 100-bp long. The merged DMR list is in the supplemental Dataset S2. The dme and wild-type endosperm data used in this study were derived from crossed between Col (female parent) and Ler (male parent) (GSE38935). To avoid potential ecotype-specific methylation difference, Ler hyper-DMRs relative to Col-0 endosperms (GSE52814) were identified using the same criteria as described above and excluded from further analyses. The DMR Venn diagrams are made based on the number of the merged DMRs.
The ssrp1/+ endosperm sequencing reads (4), (GSE10500) were mapped to the TAIR10 reference genome. We compared ssrp1/+ and wild-type endosperm (GSE38935) to identify SSRP1 DMRs using the method described above. DME DMRs that intersect with SSRP1 DMRs (using BEDTools intersect function (5)) were determined as FACT-dependent DME DMRs, and the ones that do not intersect with SSRP1 DMRs were determined as FACT-independent DME DMRs. For further analysis of FACT-dependent loci, we only focus on the DME DMR windows that overlap with SSRP1 DMRs.
To investigate the distribution of DMRs along genes, all TAIR-annotated genes were aligned at the 5' end or the 3' ends. The proportion of genes with specific DMRs in each 100-bp interval is plotted (Fig. 4B) .
Genomic coordinates of chromatin states were from (6), converted to 50 bp windows and aligned with dme-2, wild-type and nDME CTD methylomes. Each 50 bp windows of wild-type DME and nDME CTD DMRs was assigned a chromatin state accordingly. Methylation average metaplots of Genes and TEs (Fig. S5) were performed as described previously (2) .
The coordinates of the well-positioned (group 1) nucleosomes in wild-type rosette leaf was retrieved from (7) . The number of well-positioned nucleosomes that intersect with FACTdependent or -independent DME DMRs (using BEDTools intersect function (5)) was divided by the length of each DMR. The number of nucleosomes per 100-bp DMR was presented in the boxplot. Fig. S1 . Alignment of angiosperm DME-like proteins showing the conserved DemeN domain and basic stretch region. Bioinformatic analysis using available DME-like sequences identified a ~120-amino-acid-long conserved region at the very N-terminus of DME-like proteins in angiosperms. This sequence is characterized by a highly conserved sWIPxTPxKs motif that might function in protein-protein interactions. Further toward the C-terminus is a stretch of basic amino acids that serves as a nuclear localization signal. This sequence consists of direct repeats reminiscent of the AT-hook motifs that may bind DNA. Numbers flanking each sequence represent amino acid residue positions. Numbers between alignment blocks reflect residue gaps not shown in the alignment. The bottom five tracks represent fractional CG methylation levels for different genotypes: black trace, dme-2 endosperm; dark green trace, WT endosperm; dark blue trace, nDME CTDcomplemented endosperm; light green trace, WT endosperm subtracted from dme-2 mutant endosperm; light purple trace, nDME CTD -complemented endosperm subtracted from dme-2 endosperm. dme-induced CG hypermethylation at selected maternally expressed (FIS2 and SDC) and paternally expressed (SUVH7, YUC10, and PHE1) imprinted genes is rescued in nDME CTDcomplemented endosperm. Kernel density plot of CG methylation differences between dme and nDME CTDcomplemented endosperm, for loci demethylated by DME. Green trace shows these DME target sites are hypermethylated in dme endosperm. Red trace shows these same DME target sites are partially demethylated by nDME CTD . (B) qRT-PCR of nDME CTD expression levels in the three independent nDME CTD -complemented lines used in this study compared to that of the endogenous DME. (C) Boxplot of CG methylation levels within canonical DME target sites grouped by DMR length, in dme-2 mutant (black), wild-type (white), or nDME CTDcomplemented (red) endosperm. WT DME DMR size (bp) S5 . Whole genome CG, CHG, CHH methylation average plots of three independent nDME CTD -complemented lines, dme-2 mutant, and wild-type endosperm. Average CG, CHG, CHH methylation in Genes (left panels) or TEs (right panels) of endosperm methylation data used in this study. Wildtype (WT) and dme-2 endosperm data were from (2). Three nDME CTDcomplemented endosperm methylation profiles were as indicated. Endosperm were dissected from complemented lines from bent-cotyledon stage seeds. . Technical caveats associated with this study do not directly contribute to the observed partial DME CTD demethylation activity. (A) Kernel density plot of CG methylation differences between wildtype (ColxLer) and nDME CTD -complemented (ColxCol) endosperm, for loci targeted (blue trace) or not targeted by DME (black trace). (B) Kernel density plot of CG methylation differences between dme-2 mutant endosperm and wildtype (black trace) and three individual lines of nDME CTD -complemented endosperm in DME targets. (C) The percentages of viable seeds in DME/dme-2 or in dme-2/dme-2 plants that were complemented by DME FL transgene. Error bars represent standard deviations. (D) Kernel density plot of CG methylation differences between dme-2 and wildtype (green trace), nDME CTD -(red trace), and DME FL -(blue trace) complemented endosperm, for loci demethylated by DME. Fractional CG methylation difference DME targets
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Fig. S7. (A)
Kernel density plots of CG methylation differences between dme-2 and nDME CTDcomplemented endosperm (red trace) or CG methylation differences between dme-2 and WT endosperm (black trace), within the DME DMRs that are longer than 1.5kb that overlap with nDME CTD DMRs. (B) Kernel density plot of CG methylation difference between WT and nDME CTD -complemented endosperm within the DME-nDME CTD shared DMRs that completely overlap. The overlap DMRs covers over 1.2 million bases. WT minus nDME CTD DME-nDME CTD shared DMRs overlapped region A B Fig. S8 . Boxplot of relative nucleosome abundance in FACT-independent or -dependent DME DMRs, using genome coordinates of the most well-positioned nucleosomes in wild-type rosette leaves (7) that overlap with DME DMRs. Number of nucleosomes per 100-bp DMR is plotted 1.5E--6 * Number of F1 seed with indicated genotype. T, nDME CTD transgene. § T, nDME CTD transgene transmission rate. † Probability that that the deviation from the indicated segregation ration (1:1 inheritance of paternal genome with or without nDME CTD transgene in the F1 generation) is due to chance. 
